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Unbalance response and stability analyses of the rotor of SMART Main Coolant Pump
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Abstract

SMART main coolant pump(MCP) is being designed as a vertical type and the rotor is operated immersed in hot
and high pressure water. Hydraulic forces which are taken place at journal bearings, impellers and gaps between
rotor and housing are inherently highly nonlinear and have unstable characteristics. Furthermore, since vertical
rotor rather than horizontal type has no dominant static bearing load such as one’s weight, traveling of journal
center in the clearance circle of the bearing as varying of rotational speed make change in rotor characteristics
greatly. In this paper, MCP rotor dynamic characteristics are estimated relating in hydraulic forces at journal
bearings and gaps.
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Fig. 1 MCP rotor model
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Table 1 Bearing fluidal and geometrical data

. . Absolute | Density,
No . Pad radial | Ambient | Temperatur Lo I
Properties | of Radius | Length clearance, | pressure e viscosity of | kg/m
mm mm o water ,N-
pad Hm Mpa c o/m?
UBR 12 45 58 65 14.7 70 0.00041 984
LBR 12 45 58 65 14.7 150 0.000186 925
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Table 2 Fluidal and geometrical data of the gap

. Radial Axial flow . . water
Properties R?:r;us Lﬁﬂrg;h clearance, TemE)e::ature rate, AO?SV?I;L:;? V;jcgfm";’ density,
mm m/s ' kg/m?®
Motorgap | 53 519 14 70 8.333x10™ 0.00041 984
'mg:;)'er 23 223 08 200 4.1667x10° 0.000137 874

Nomalized amplitude
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Table 3 Variations of the natural frequencies by changing inner hole diameter in the MCP rotor

mode 3B 3F 4B 4F 5B SF

(;ﬁﬁ/’l) 6162.3 | 6322.3 | 16331.1 | 16616.3 | 30225.5 | 30761.8
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Table 4 Dynamic properties of gap at 3600 RPM

. Stiffness, N/m Damping, N/m-s
Properties Mass, Kg
Kyy, Kzz Kyz, - Kzy Cyy, Czz Cyz, -Czy
Motor gap -2.7 x10° 3.3x10° 1732.7 28802 76.4
Impeller gap -3.5 x10° 87051 461.8 37155 9.9

Table 5 Dynamic properties of plain journal bearing at 3600 RPM

Radial Stiffness, N/m Damping, N-s/m
Properties | Reynolds
No. Kyy Kyz Kzy Kzz Cyy Cyz Czy Czz
UBR 2504 0.2 6.0 x10° -5.9 x10° -1.0 3009.6 0 0 3029
LBR 5062 2.9 4.7 x10° -4.1 x10° -3.4 2149.3 0.2 0 2371.6
Upper plain journal bearing Upper plain journal bearing
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Fig. 5 Stiffness and damping properties of MCP journal bearing with eccentricity ratio at 3600RPM
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Fig. 6 Natural frequencies and log. decrements of MCP rotor with varying rotational speed
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